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1. INTRODUCTION 

Supply chain management is the process of planning and managing all sourcing, procurement, 
distribution activities to increase value to customers and interested companies [1, 2]. Pharmaceutical 
companies are one that has a very complex supply chain. However, in recent decades, important supply chain 
decisions, such as those related to the acquisition or introduction of new products [3], operating processes 
and organizations that have contributed to the discovery, development, and manufacture of drugs so as to be 
more useful to life human [1, 4]. The benefits of drugs are not separated from the role of all processes that 
exist in the pharmaceutical industry, and then it requires a supply chain [5]. According to Ying Xie 
and Breen [5], the pharmaceutical supply chain is a special supply chain from another where the drug process 
takes placemaking, delivering, and until consumed by the customer. With so much importance the supply 
chain management approach makes the company's success in competing [6-8]. Lee [9] argues that supply 
chain management is a complicated, complete, and challenging thing in its implementation. This is due to 
an ever-changing trend in expanding a wide range of products, non-short life cycle processes, ever-increasing 
outsourcing, rapid technological developments, and business globalization. 

Existing challenges have an impact on high cost and time spent in testing in the process of drug 
discovery and development. This process is even in line with the high uncertainty of demand and the required 
production capacity planning process [10]. This has led to the slow growth and substantial decline 
in the development of new drugs in the pharmaceutical industry, thus making the main Challenge [11, 12]. 
According to the WHO [13], the Impact caused drug prices to rise to as high as 650 percent of the prevailing 


Journal homepage: http://beei.org 


Bulletin of Electr Eng & Inf ISSN: 2302-9285 0 809 


international standards in developing and advanced countries. In addition, the unavailability of inexpensive 
drugs in the market [11, 14], the current era of globalization challenges the provision of safe healthcare 
and integrity to the supply chain in addressing all forms of hazardous, illegal and counterfeit drugs a drug 
that seriously endangers patient safety and public health [15-17]. This is influenced by insufficient funding, 
inability to predict accurately, lack of initiatives to maintain stocks, inefficient distribution systems [11, 18] 
and theft of drugs for resale to the private sector [11, 19] the process of counterfeiting drugs [16, 17]. 

Pharmaceutical companies or industries must acquire new resources used to promote continuous 
innovation of the development process [20] in reducing risk and uncertainty in terms of time recovery, 
quantity, quality, estimation of production processes, and all in the resolution of a decision [19, 21]. 
Grossmann discloses that product discovery and development, design, supply chain simplification and life 
cycle make the main challenge in the pharmaceutical industry. Bhakoo and Chan [22] disclose more complex 
pharmaceutical supply chains than other industries. It requires good participation from various interested 
parties such as pharmaceutical manufacturers, wholesalers, distributors, customers, information service 
providers, and regulatory bodies [19, 21]. 

With So Complex, this sector is very less researched by researchers because it is considered not to 
contribute significantly in all markets, especially in developing countries. Interestingly observed by 
Varun [23] it turns out that the existing pharmaceutical industry has produced generic drugs that have low 
cost available in the domestic market. With the things described in the previous research, researchers found 
a gap that occurred in the literature that has been done in the past. This is what makes researchers interested 
to describe the key issues that occurin the development of the pharmaceutical industry. 


2. STRATEGIC ISSUES IN PHARMACEUTICAL SUPPLY CHAINS 

The challenges facing the entire pharmaceutical organization include improvements in service 
delivery, health care reform, patent values, and global drug quality standards. The activities 
of the pharmaceutical supply chain should be able to provide quality medicines according to WHO 
standards [13], quantity on-demand and timely distribution. Where everything has to face the challenge 
of reducing production costs, increasing the speed of the market. Therefore, the global strategic planning 
of the market becomes successful and easy. Shah and souse [1, 7] raised essential issues when designing 
and developing pharmaceutical supply chains, such as network design, plant design, process development 
management and pipeline development and capacity planning. 

The development of strategies and the optimization of support systems for decision making 
in product management is necessary to reduce risk, market time, optimize the objectives to accommodate 
the levels of greatest complexity [24, 25] the strategic aspects in the analysis of the competitiveness 
of the supply chain of the pharmaceutical industry can be exploited in Asset 25, processes 
and performance [26], people or interested persons [27-29] and technology [30] to improve the performance 
of the management of the supply chain. The researchers develop strategies for managing the supply chain 
with an important component that can be seen in Figure 1. 





Figure 1. Research framework 


3. RESEARCH METHODOLOGY 

The approach used in this research is a systematic literature review (SLR). SLR is used as a way 
to identify, evaluate and interpret all existing research relevant to a topic [31]. With this SLR approach, 
researchers can focus more on solving existing problems. There is also a SLR step that 
is described as follows: 
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3.1. Search process 
The first step in the SLR method, finding and knowing the literature sources used are consistent, 
relevant and leading to the research being undertaken. The search is done on a pearl database and is widely 
used as a research reference. The journal database is used as follows : 
— ACM Digital Library (dl.acmorg) 
— IEEE Xplore Digital Library (http:/ieeexplore.ieee.org) 
— JStor (www.jstor.com) 
— Science Direct (www.sciencedirect.com) 
— Emerald Insight (www.emeraldinsight.com) 
— Taylor and Francis (tandfonline.com) 
— US National Library of Medicine 
In searching, a search keyword is used by using a Boolean operator. The use of Boolean operators 
aims to refine further the articles used. The composition of AND and OR operators used in keywords, 
among others: 
— (‘key issue AND ‘supply ‘AND ‘chain) OR (‘pharmaceutical industry’) 
— (‘pharmaceutical industry’ AND ‘supply ‘AND ‘chain’ AND ‘key issue’) 
(‘pharmaceutical industry’ AND supply ‘AND ‘chain) 
— (‘supply ‘AND ‘chain AND ‘Management’ AND ’pharmaceutical industry’) 


3.2. Inclusion criteria and extraction 

Inclusion criteria have three processes done, among others the first ‘founded study' is an article 
discovery step that is in the database related keywords, the second "Study Candidate" is an article filter based 
on abstracts and titles relevant to the research, and the last "Selected Study "is an article filtering by reading 
the entire article that is relevant or appropriate to the research. The extraction process is done by 
finding 249 articles based on keywords and search databases. From the search process, it is extracted 
at the candidate stage found 137 articles, then do the selection of articles become selected articles found 
57 articles to used research. Search process until extraction in April 2018 which can beseen in Table 1. 


Table 1. Extraction studies in selected sources 


Source Founded Studies Candidate studies Selected studies 
ACM 18 5 1 
Emerald insight 60 30 12 
IEEE 22 12 2, 
JSTOR 12 8 2 
ScienceDirect 80 50 29 
TandF 8 5 1 
US National Library of Medicine 19 10 4 
Wiley 22 12 4 
Other 8 5 2 
Total 249 137 57 


4. RESULTS AND DISCUSSIONS 
4.1. Publishing outlets 

The search process is done from various databases can we see the source of the article. The results 
are there 51 articles coming from journals, 4 articles come from conferences, and 2 articles from others. 
Everything can be seen in the following Table 2. 


Table 2. Source of publishing outlets 


Journal/conference # % 
Conference 4 7.0 
Journal 51 89.5 
other 2 3.5 


4.2. Author according to country 
The development of supply chain research illustrates that several countries have been involved. 
According to the search results of US researchers The United States, India, the United Kingdom, Italy, 
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Turkey, and China are the leading countries. In this study, it is reviewed by considering the various countries 
that can be seen in Figure 2 so that it has variations of research available in various countries. 


Author according to country 
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Figure 2. Authoraccording to country 


4.3. Mapping research issues, and references 

The review was conducted in search of key issues in the pharmaceutical supply chain based 
on 57 articles that fit the topic of this study so that it was analyzed and used to create the main strategic 
frame work shown in Figure 1. The issues found can be seen in Table 3. All issues grouped into resources, 
processes, people, information technology, performance. 


Table 3. Summary of research issues 


Research Issues References Total 
Strategy development Concepts [1, 7, 13, 24-30] 10 
Resources of Pharmaceutical SC 
New product development capabilities [32-35] 4 
New process development [11, 25, 36] 3 
Capacity planning [1,37] 2 
Plant & Network design [38-42] 5 
Pipeline and development management [43, 44] 2 
e-business capabilities [25, 45, 46] 3 
People [28, 47, 48] 3 
Information Technology [47, 49-52] 5 
Processes of Pharmaceutical SC 
Outsourcing logistics activities [4, 53-56] 5 
Inventory management [10, 57-63] 9 
Reverse logistics [5, 64, 65] 3 
Lean manufacturing [66-71] 7 
Quality Management [40, 49, 72-74] 4 
Performance issues in PharmaceuticalSC [75-82] 8 
Total 73 


4.4. Mapping research issue of pharmaceutical supply chain 
4.4.1. Resource of pharmaceutical supply chain 

The organization or company must have a resource asset. The resources that are used effectively 
and efficiently in development and management will play a very important role in competition in the supply 
chain. The resources consist of: 

— New product development capabilities (NPD) 

The application of NPD to pharmaceutical companies is used to increase the competition 
for business strategies that are so fast and advanced [35]. Factors that can be NPD development include rapid 
technological advances, higher costs, shorter product life cycles [33]. NPD itself will use resources very 
much to be provided by the company, then it raises the problem, especially long development time, 
low success rate, high capital requirement, and market uncertainty [32]. The NPD of the pharmaceutical 
industry should compare and adopt the workings of other industries to be more effective 
and efficient [34, 35]. 
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— New process development capability 

The new process development capability strategy is a must in the continuity of new drug 
development in the pharmaceutical industry [36]. The development process is very important because any 
field involves a cycle process, beginning with an exploratory study using interviews/surveys, followed 
by case studies and theoretical formulations [11]. Efficient and optimized development can provide good 
performance, increase productivity, help reduce production costs, improve the achievement of better product 
inventions, and develop production processes and design [25]. The development process is done by testing 
phases ofdrugs, construction, and commercial design forms [25]. 
— Capacity planning 

Capacity planning involves everything employed within the supply chain, all through 
the uncertainty of clinical testing [37]. It has been observed by [1] that capacity planning at great risk, 
this is a product failure during trials, product withdrawal that is considered to be unsuccessful during sale due 
to side effects, uncertainty about drug dosage and composition, competition from similar products, demand 
requirements the drug is uncertain. Thus, effective capacity planning and utilization is a major challenge 
for the pharmaceutical sector. 
— Plant and network design 

Design planning activities are an important element in improving performance probabilities 
in the supply chain [38, 39]. Arshinder [39] says that the trend occurs in the production and distribution 
of the supply chain to the people who need it. This is traced to all supply chain activities involving wholesale 
manufacturers, and distributors until the patient is a necessary approach that can reduce operating 
costs [38, 39]. The design of an integrated systematic supply chain can enhance highly optimized 
coordination [39, 40]. The importance of timely product distribution in the drug industry leads to network 
optimization due to variations in infrastructure and lack of connectivity [40, 42]. Researchers should explore 
the optimal network underdynamic operational conditions with different reference regions. 
— Improvement in research & development capabilities 

The pharmaceutical industry in R & D development is used to create new innovations to compete 
with other companies. R & D urgently requires significant and numerous resources [43]. In many 
pharmaceutical industries in several countries using R & D joint ventures, mergers, and outsourcing various 
phases of pharmaceutical R & D activities for faster and cost-effective methods of innovation. 
This development requires an optimal managerial to know, evaluate the current movement in the market, 
formulate successful models, and create competitive strategies to take preemptive action in a rapidly 
changing global environment. Thus, companies will achieve efficient innovation as they focus on developing 
a high level of strategic cognition and managerial openness [43, 44]. Therefore, this factor is crucial 
in offering an internal locus view of innovation that the pharmaceutical R & D needs to produce efficiently. 
— Pipeline and development management 

In the development process occurring within the pharmaceutical industry must be done by pipeline 
as it helps in scheduling the problem effectively [25]. This process involves the selection of potential drugs 
for further development [45, 46]. In this approach, each product has a specific set of tests and is characterized 
by duration, cost, priority limits, resource requirements, and the probability of success [45, 83]. 
Scheduling a variety of cross-pipe testing underdynamic market requirements is a challenging task. 
— E-business capabilities 

E-business is a form of a business model that changes fromtraditional to more innovative ways that 
use the internet in helping process models [53-55]. Croom [56] also mentions e-business systems 
and processes that use a web browser and internet platforms have a major impact on inter-organizational 
process management. The ability of e-business affects in increasing supply chain processes that occur within 
the company [53]. The use of e-business is used to reduce transaction costs by using demand, improving 
operational efficiency, enabling organizations to gain access to expansion from the entire supply chain [4]. 


4.4.2. Processes of pharmaceutical supply chain 

Processes in the pharmaceutical industry include the scheduling of all process activities 
in the supply chain. The planning process should be more effective and efficient to improve 
the responsiveness and speed of the supply chain. The process will be discussed below: 
— Outsourcing logistics activities 

In the development of the world of logistics, lately, it has been known as outsourcing. Outsourcing 
is an action to move some of the company's intemal activities and assign decision responsibilities to third 
parties [84]. Pharmaceutical companies currently also deliver logistical activities to third parties (3PLs) [84]. 
Outsourcing logistics is undergoing a rapid development that was once only feared in the warehousing 
and transportation sections, and now they can provide services in a variety of circumstances [85]. 
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Thus, outsourcing provides advantages in costing costs to help accelerate the process of innovation that 
occurs within the pharmaceutical industry [86]. Monica [87] reveals the main reasons for outsourcing: 
financial savings, an increased ability to focus on strategic issues, access to technology and specialized 
expertise, and an ability to demand measurable and improved service levels. In addition, in the application 
of outsourcing can provide risk in the pharmaceutical industry 
— Reverse logistics 

The management of waste management returns in terms of waste minimization, reuse or recycling 
of materials has become a concern in national and international regulations [64]. This is particularly 
important in relation to how the drug process that is no longer feasible for the use of examples due 
to exposure to the drug can be sent to the manufacturer [5]. In observations made by Xie [5], the logistics 
provider has a role in the process of collecting pharmaceutical waste from several pharmacies and delivers it 
to the factory. This process should involve logistics providers and wholesalers to collect, sort, recycle 
and discard, or cooperate with other actors in the system [5]. Biel [65] observes that the work processes 
of the supply chain will be more complex and richer in the face of high uncertainty, can affect the collection 
rate, the availability of recycled production inputs and the capacity of the network is reversed. 
Designing an upside-down logistics network is a costly and challenging task for the pharmaceutical sector 
due to the high level of uncertainty in the supply chain. The researchers will explore the problem of reverse 
logistics optimization for the pharmaceutical sector. Therefore, researchers can explore the problem 
of reverse logistics optimization for the pharmaceutical sector. 
— Inventory management 

In the pharmaceutical industry, pharmaceutical management has been particularly important to meet 
customer demand, especially hospitals that transport large quantities and various medications for emergency 
needs [57-59]. Pharmaceutical products provide a special burden and have an additional risk of loss 
of product value [60, 61] since the products are made of synthesized organic compounds or contain active 
and sensitive molecular entities that may diminish over time even with superior packaging and careful 
control against environmental conditions [10]. This is reinforced by the findings of Jan Devries in a number 
of pharmaceutical organizations or companies that have implemented good inventory management to reduce 
costs and improve customer service [60-63]. With such complexity, researchers can explore more about 
the problems or models that can be used in the pharmaceutical industry to reduce supply chain risks 
associated with product types, product lifecycle and product delivery time. 
— Lean manufacturing 

In modern manufacturing, the implementation of lean manufacturing principles is a vital 
requirement to compete globally, with the objective of minimizing waste and maximizing the production 
flow based on Toyota system production (TPS) [66, 67]. TPS has divided 7 residues that Palin's base 
in the world of the industry is the product’s identity, purity, potency, uniformity of dosage form, 
bioavailability, and increased public awareness about counterfeit medicines [88]. In his research, Rahman 
[68] said that the disciplined, consistent and correct use of lean manufacturing can reduce even 
the elimination of waste and streamline processes in order to provide business excellence. In the application 
of good manufacturing and integrated together you can create communication in a faster and cleaner 
environment so you can simplify the process of product flow that impacts on time and cost reduction [68-72]. 
In the pharmaceutical industry in Indonesia, it is seen that it is still new in the implementation of lean 
manufacturing. Researchers can conduct studies to improve tight manufacturing in the pharmaceutical sector 
and its impact on operational performance. 
— Quality management 

In the pharmaceutical quality of the drug must meet the standards that have been determined. 
The standard has been determined by the WHO, which defined "products whose compositions 
and ingredients do not meet the true scientific specifications and which, consequently, are ineffective" [73]. 
Greene and O'Rourke [73, 74] said that true quality standards and discipline within the pharmaceutical 
industry focus on safety and quality manufacturing processes in accordance with applicable standards. 
In addition to Patel [40], he emphasizes that the application of the quality of drug distribution 
in the pharmaceutical industry can reduce the risk of inferior and even false quality medic ines. Newton [74] 
also reveals the effective regulation of medicines as a challenging task due to the limited availability 
of resources in developing countries, so he faces many challenges in the context of quality problems. 
Therefore, the researcher should suggest a strategic framework to address such quality problems. 


4.4.3. Information Technology of pharmaceutical supply chain 

The use of information technology within SCM is imperative for companies to compete well 
in the current era [49-51]. The use of IT can provide a complete exchange of information between supply 
chain activities and can connect internal and external business functions of the industry [51, 89] so that 
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the industry can improve efficiency, productivity, and profitability [47, 50, 52]. Researchers can explore 
further the influence of IT in this SCM. 


4.4.4. People of the pharmaceutical supply chain 

SCM are all activities related to the design, planning, synthesis, organization and control 
of the supply chain. SCM's research activities are evolving, with efforts tailored to innovation to reduce 
the pressure that culminates in the supply chain. People are a key factor in the implementation of all activities 
in the supply chain [90]. Psychological factors as behavioral antecedents [48], researchers should explore 
the exploration of the factors that affect people in order to carry out local activities as well. 


4.4.5. Performance management of pharmaceutical supply 

The performance management of the pharmaceutical industry depends to a large extent on 
the resources and processes that occur in the supply chain. In the pharmaceutical industry, the increase 
in research and development (R & D) costs, the life cycle of the product is reduced and the awareness 
of fast-growing suppliers and consumers. This changes the standard of performance management 
with the daily process. By implementing SCM in the pharmaceutical industry, in fact, it wants to improve 
the most competitive performance that is done through close integration with the function of the intemal 
company [75]. Therefore, this performance can be effectively linked to each other (providers, customers, 
and otherchannel members) [76-78]. 

Supply chain capabilities developed with high-level integration on the supply side and demand 
capabilities of manufacturers can improve product quality and delivery reliability capabilities, thus providing 
sales growth [79, 80]. Dangayach [81] has observed that companies that can manage their practical resources 
in the supply chain more efficiently tend to gain competitive capacity. It can be concluded that 
the pharmaceutical industry to improve performance and the management of its resources and market share 
is influenced by flexibility, quality, and cost, which in general cannot be separated from any investment, 
advisory or market action [82]. To improve overall performance, organizations must work in all social, 
environmental and economic areas. For this, they need to integrate their resources and processes 
with performance measures. These factors can be considered by researchers in the development of 
frameworks and validation by empirical studies or case studies. 


5. CONCLUSIONS 

The implementation of supply chain management in this global era, which makes the industry more 
competitive. However, in the last decade, several pharmaceutical development companies are one that has 
a very complex supply chain. The decision to implement the supply chain is very important, such as those 
related to the acquisition or introduction of new products, the operations of the process, as well as 
the organizations that play a role in the discovery, development and manufacture of medicines which may 
be more useful in human life. The use of these drugs does not escape the function of all the processes that 
exist within the pharmaceutical industry, and therefore requires the supply chain. The supply chain is special 
to the others, where the process is carried out manufacturing drugs, delivery, and to be consumed 
by the customer. With that, the importance of the supply chain management approach makes the company 
succeed in the competition. The results of the searches conducted found the problem - an important issue 
in the pharmaceutical industry, among others: product and process development, capacity planning, plant 
design and networking, e-commerce and IT, management inventory, outsourcing and logistics upside down, 
the problem of the lean supply chain and green measures of performance, people and information technology. 
These searches also find USA, India, United Kingdom, Italy, Turkey, China is a country-a leader 
in the development of the supply chain. The problem is a strategic problem that improves the performance 
of the management of the supply chain in the pharmaceutical industry. 
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